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Iranian J Parasitol: Vol.  5 , No. 3 , 20 10 , pp .   20 - 26     20                 Original  Article     Retrospective Analysis of Echinococcosis in an Endemic Region of  Turkey, a Review of 193 Cases     * S Gulsun 1 ,  B Cakabay 2 , M Nail Kandemır 3 , S Aslan 1 , B Atalay 4 , N Sogutcu  5 , O Satıcı 6 , M  Kangın 7     1 Department of Infectious Disea ses and Clinical Microbiology, Diyarbakir Education and Research  Hospital, Diyarbakir, Turkey   2 Department of General Surgery, Diyarbakir Education and Research Hospital, Diyarbakir, Turkey   3 Department of Thoracic and Vascular Surgery, Diyarbakir Education  and Research Hospital, Diyarbakir,  Turkey   4 Department of Radiology, Diyarbakir Education and Research Hospital, Diyarbakir, Turkey   5 Department of Pathology, Diyarbakir Education and Research Hospital, Diyarbakir, Turkey   6  Department of Statistics, Dicle Un iversity, Diyarbakir, Turkey.   7 Department of Pediatrics, Diyarbakir Education and Research Hospital, Diyarbakir, Turkey.     (Received  10 Mar 2010 ; accepted  05 Sep 2010 ) ’ Abstract   Background : The hydatidosis is endemic in our region. Some of the recent studie s revealed that hydatid  cyst prevalence is decreasing gradually in Turkey. The aim of this study was to investigate the actual  preva lence of hydatidosis in an endemic region of Turkey, and to share our experiences in the medical and  surgi cal management o f hydatidosis.   Methods : Data were collected retrospectively from the records of 193 patients who had a diagnosis of  hydatidosis, and admitted to  Diyarbakir  Education and Research Hospital. Imaging techniques, histology  and serology were used for diagnosis.   Results : From records of 772 cystic patients whose cysts were localized in the lung and liver, 193 (25%)  of them were diagnosed with cyst hydatidosis. Lung hydatidosis was found statistically significant among  these cases (Chi - square=24.88,  P < 0.0001). Po stoperative recurrence was detected in seven (3.62%) pa - tients. All postoperative recurrences were observed in the consequent three years period.   Conclusion : The prevalence of hydatidosis is still high in southeast Turkey and not only in children but  also  in adult cases in our region lung hydatidosis is frequent corresponding with other organ hydatidosis.  We also found that the most risky period in recurrence rates is the consequent post - operative three years.  According to our experiences, transthoracic app roach in lung hydatidosis, external drainage, and cystec - tomy in liver hydatidosis is safe and effective choices in surgical treatment.   Keywords:  Echinococcosis, Lung, Liver, Turkey                   Iranian Society of Parasito l ogy   http:// isp.tums.ac.ir     Iranian J Parasitol     Open access Journal at   http:// ijpa.tums.ac.ir     Tehran University of Med i cal  Sciences Public a tion   h ttp:// tums.ac.ir         * Corresponding author :    Tel: +90 505 3848993,  E - mail address:  serdagulsun@gmail.com    Gulson et al.: Retrospective Analysis of Echinococcosis…     21   Introduction     ystic  Echinococcosis   (CE)  has  for  many  years been a man ifestation of  parasitic infec tion, which can poten - tially  lead  even  to  death  (1).  Human  echinococ cosis  remains  a significant health  problem for the Mediterra nean countries (2).  Hydatid disease may be located in any organ  of the body. The organ that is i nvolved most  frequently  is  the  liver  (50%  to 70%),  with  the lung being the sec ond most common site  (20%  to  30%)  (3,  4).  However,  the  brain,  heart, bone, and muscle may be involved as  well.  Clinical  signs  and  symptoms  of  CE  depend  on  the  localization,  size ,  and  relation ships  with  the  adjacent  or gans  and  complications (3 - 5).   In this study, we present a retrospective and  epidemiologic analysis of  echinococcosis  in  an endemic region covering 4 years period.     Material and Methods     Study settings and patients   Diyarbakir  is one of the largest city in south - eastern Turkey  (Fig.1)  situated on the banks  of  the  River  Tigris,  is  the  administrative  capi tal  of  the  Diyarbakir  Province  with  a  population  of  almost  1.5  million  people.  Diyarbakir  Education and Research Hos pital  is  the  only  and  the  biggest  state  hospital  serves  the  region.  We  retrospectively  investi gated the records and films of 193 pa - tients with hydatid disease, who were treated  in the Department of Thoracic and Vascular  Surgery,  General  Surgery  and  Infec tious  Dis eases  at  Diyarbakir  Education  and  Re - search  Hospital  in  Turkey  between  July  2005 and June 2009. Information on history,  clinical manifestations, radiological findings,  methods,  and  results  of  surgery  were  ana - lyzed. This study was approved by the  Local  Health Directorate and Administrative Com - mittee of  Diyarbakir  Education and Research  Hospital. Serologic tests ( Echinococcal  indi - rect hemagglutination test), Ultrasonography  (USG), chest and anterioposterior graphies,  pathologic examination, Compu ted tomogra - phy  (CT)  and  nuclear  magnetic  resonance  spectroscopy  (MR)  were  used  for  the  diagno sis. Patients who could be contacted  during our review were asked to return to the  hospital  for  indirect  hemagglutination  test  (IHA),  anterioposterior  graphies,  USG  and  CT scan to evaluate disease recurrence dur - ing the follow - up period.     Statistics   Statistical analysis was carried out by using  the SPSS 15.0 program (SPSS 15.0 for Win - dows  Evaluation  Version  Release  15.0;  06  September 2006). Chi - square test was us ed  in the evaluation of different variables.  P <  0.05 was considered statistically significant.     Results     The  group  consisted  of  98  (50.77%)  male  and 95 (49.23%) female patients. We found  no significant correlation between organ in - volvements and the gender  of patients (Chi - square=1.122,  P =0.29).   The age intervals were between 3 –  88 years  (Mean:  23  yr).  Twenty - eight  patients  were  younger  than  16  (14.5%).  We  investigated  the cyst hydatid cases in two  groups.  First  was  the  children  group  and  the  ages  were  divi ded into three; pre - education (0 – 6 years),  primary school (7 - 12 years) and high school  period  (13 - 18  years).  In  the  second  group,  the ages were divided as; young (18 - 25 years  old),  adult  (26 - 45)  and  middle  age  (>45  years old). There was no significant corr ela - tion between the age groups in children and  the number of symptoms (Chi -  square=0.18)  (Fig. 1), and no significant correlation was  found between the age groups in adults and  C  Iranian J Parasitol: Vol.  5 , No. 3 , 20 10 , pp .   20 - 26     22   the number of symptoms (Chi - square= 4.434)   (Fig. 2).   Seven  hundred  seventy - two  patients  had  lung and liver cysts, 193 out of 772 patients  (25%) were diagnosed with hydatid cyst dis - ease caused by  Echinococcus granulosus  in  the location of liver and/ or lung during July  2005 –   June  2009  in  Diyarbakir  Education  and Research Hospital. On e hundred ninety - one patients underwent surgery; all patients  (193) received medical treatment.   Cysts were found in the lungs and livers of  138 (71.5%) and 47 cases (24.4%), respec - tively with 3 (1.5%) cases having simultane - ous liver and lung cysts and 5  (2.5%) cases  with simultaneous liver/ lung and other or - gan (myocardial, over, bone) cysts. Seventy - four patients had right lung, 2 had bilateral,  the  other  62  had  cysts  on  the  left  lung,  whereas 47 (24.3%) had cysts in the liver.   Lung  involvement  was  foun d  statistically  significant  in  hydatid  cyst  cases  (Chi - square=24.88,  P <0.0001).    Clinical  manifestations  varied  widely  depend ing on the status of the hydatid cysts.  The  significant  clinical  manifestations  of  pulmonary hydatid cysts were chest pain and  cou gh  (47%  and  72% respectively).  Right - upper  abdominal  pain  and  fever  were  the  most common symptoms in cases with he - patic cysts (68% and 62% respectively) .  The  significant clinical manifestations of pulmo - nary hydatid cyst in children (smaller than  16 years  of age) were cough (75%), dyspnea  (64%) and fever (50%) .   Cough was found to  be  a  statistically  significant  symptom  in  adult  group  (Chi - square=14.85,  P <0.001)  and in the group smaller than 16 years of age  (Chi - square=9.81,  P <0.05).  There  was  no  important  correlation between the number of  symptoms  according  to  the  site  (Chi - square=0.72)  and  the  localization  of  the  hydati dosis (Chi - square 1.52)  (Table 1).   Ruptured hydatid cysts were observed in 18  patients on admission (9.3%). Postoperative  recurrence  of hy datid  disease  was  detected  in  7  cases  (3.6%).  All  postoperative  recur - rences were observed in the subsequent three  years period. Five patients had a second inci - dence of hydatidosis and  2  of them a third one.   The most common laboratory findings were  anemia   (58%),  high  sedimentation  rate  (54%)  and  elevated  liver  enzymes  (34%).  Leucocytosis  referred  to  an  infected  perfo - rated  cyst  (62%).  There  was  an  important  correlation between ruptured cyst and pres - ence  of  three  or  more  clinical  symptoms  (100%).   Patients  who  participated  in  our  study  (49.7%) were from rural parts of our region  and 100 (51.8%) were  Green Card holders  who had low income/ year. In the diagnosis  and during the follow - up period, chest roent - genogram  was  performed  for  all  patients  (100%). In liv er hydatidosis, USG was used  in 43±3 (92%) cases, while roentgenograms  were used only in 18±3 (38%) cases.   Surgical  approach  involved  thoracotomy,  cystotomy,  enucleation,  wedge  resection,  capitonnage  and  segmentectomy  resection  techniques in lung hydatidos is. In perforated  hydatidosis  intrapleural  lavage, drainage  of  the  pleural  cavity  and  atelectatic  segment  resection  added  to the  applied  surgical  ap - proach. In liver hydatidosis; cyst evacuation,  complete pericystectomy, omentopexy, seg - mentectomy,  drainag e,  capitonnage  and  lobec tomy resection techniques were used.   The  postoperative  course  was  regular  with  no  mortality  and  no  major  morbidity.  Postop erative  complication  was  detected  only  in  4  patients  (2%).  Postoperative  compli cations were postoperative a telectasy  (n=2),  biliary  fistula  (n=1),  and  bronchopleu ral fistula (n=1). Antihelminthic  benzimidazoles  (albendazole,  800  mg/d  in  adults,  10  to  15  mg/kg/day  in  children,  in  two divided doses for the first 15 days of the  month,  before  1  month  of  surgery  an d  4  months after surgery, for a treatment period  of 5 months) applied to the patients admitted  to the Department of Infectious Diseases.  Gulson et al.: Retrospective Analysis of Echinococcosis… 
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Fig. 1: A (Left) Location of Diyarbakir in Turkey and B (Right) Diyarbakir districts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2:  Number of symptoms by age in children groups 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: Number of symptoms by age in adults groups 
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3>sympIranian J Parasitol: Vol.  5 , No. 3 , 20 10 , pp .   20 - 26     24   Table 1 :  The relationship between the number of symptoms, the localization of the cysts and  the  site of organ involvements     The s ite of organ involvements   The localization of the cysts   No. of  Symptoms   Right   Left   Total   Lung   Liver   Total   1    28   25   53  (28.3%)   44   11   55  (29.7%)   2 - 3   41   32   73  (39%)   52   18   70  (37.8%)   >3   37   24   61  (32.6%)   42   18   60  (32.4%)   Total   106     (56.7%)   81     (43.3%)   187  (100%)   138  (74. 6%)   47     (25.4%)   185   (100%)       Discussion     Hydatidosis  is  a  zoonosis  of  worldwide  distri bution  mainly  caused  by  the  meta - cestode  E. granulosus  (6). The aim of this  study was to establish the actual prevalence  of cyst hydatid in  Diyarbakir  and in its dis - t ricts,  also  to  share  four  different  branch  clinic  doctors’  observations  on  hydatidosis  and  the  success  of  medical  and  surgical  treat ment of hydatid cyst.   The  hydatidosis  is  endemic  in  our  region.  We found the prevalence of  echinococcosis   as 25% in corresp ondence of all cystic dis - eases in our region. Seimenis (2) overviewed  the epidemiological situations on  Echinococ - cus  in the Mediterranean region and deter - mined  the  factors  favoring  transmission  of  cystic  echinococcosis . These conditions are  similar with  our region’s conditions such as,  most of rural families live in close proximity  to their sheep, goats, cattle and dogs, large  number of free - roaming dogs, home slaugh - ter,  uncontrolled  population  movement  and  in  addition  to  these  factors  the  traditional  m eal consumed frequently in our region, cig  kofte, prepared with uncooked meat.   Ninety - six  patients  (49.7%)  were  living  in  the rural areas of  Diyarbakir  (Ergani, Hani  and villages) and its peripheral zones. 51.8%  patients of hydatidosis were green card hold - ers and had low income/year (cut - off for low  income degree is 250 USD/ month earning).  The Green Card is a special card covering  medical  drug  expenses  but  excluding  the  cost  of  out  patient  drugs.  This  card  is  di - rectly  funded  by  the  Turkish  Government  and   financing  health  care  for  the  poor  in  Tur key.   In our study, there were 98 males (50.7%)  and 95 females (49.2%), aged 3 – 88 (mean:  23) years. There was an equal sex distribu - tion in cases; we assume that the cause of  equality is due to the lifestyles and h abits of  people living in this region. Women gener - ally involve in farming and animal care more  than men in region do. The mean age was  also very young in our study, it was due to  the  crowded  families  living  together  and  espe cially in rural parts, each fa mily has at  least 4 children.   In  our  study,  the  most  affected  organ  was  lung (71.5%). This is in contrast with most  of the studies that the liver found the most  affected organ (6 - 8). Generally, the liver in  adults and the lungs in children are the pre - domi nant sites (6). The lung predominance  may  be  due  to  geographical  differences  in  the distribution of the organ involved related  to some biological factors in the parasite or Gulson et al.: Retrospective Analysis of Echinococcosis…     25   host also cysts grow faster in compressible  organs  such  as  the  lung,  and  this  may  a c - count for the relatively high incidence of the  disease in this organ (9). The mean  age is  very young in our study and this may be the  other cause of lung predominance.   9.3% of lung hydatid cases were admitted to  the hospital with ruptured hydatid cysts a nd  3.6% of them presented with recurrences. In  spite of the ruptured cases (9.3%), the recur - rence rate (3.6%) is low in our series. Five  patients in our series had a second incidence  of hydatidosis and two of them a third one.  In other studies, the rate o f recurrences after  lung  and/or  liver  hydatid  surgery  has  been  reported to range from 0 –  12% (9, 10). In  our study, all recurrence cases following sur - gery observed in the consequent three years.  According to Akyildiz et al. (11), recurrence  may become sym ptomatic 3 to 4 years after  surgery  and  they  suggested that  postopera - tive  early  USG  profile  and  annual  USG  exami nation must be performed for at least 5  years to prevent misinterpretation in doubt - ful cases.   Intrathoracic  and  extra - pulmonary  hydatid  cysts  may cause general symptoms and/ or  compression  symptoms  in  adjacent  organs.  Most of these symptoms are similar to other  cystic  lesions.  The  significant  clinical  manifes tations  of  lung  hydatid  cysts  in  all  ages (children, adult) were chest pain, cough,  an d dyspnea. In liver hydatidosis, abdominal  pain (68%) and fever (62%) were the most  common  symptoms.  Isitmangil  et  al.  (12)  found the most common clinical symptom as  cough (51%). Dakak et al. (13) reported that  the common clinical symptoms were cough  (56%) , chest pain ( 52%),  and fever (34%).  In  most  of  the  studies,  authors  mentioned  that at least 2 symptoms can mainly be ob - served besides the general symptoms of cyst  hy datid (9, 12, 13).   Briefly, an epidemiologic history and a cys - tic image may be sufficie nt in diagnosis of  cyst hydatid disease (14). According to our  study, chest X -  rays in lung, USG in liver  hydatidosis are the  most helpful diagnostic  tools for the diagnosis of recurrent hydatid  disease.  Serology  used  in  the  diagnosis  of  only 12% cases. Th is conclusion shows that,  serology is not so helpful in diagnosis. Com - puted  tomography  and/  or  MRI  techniques  are useful in the absence of a pathognomonic  clinical  and  radiologic  picture  but  these  diag nostic  tools  are  expensive  for  routine  use. Hydatid d isease may recur as the patient  returns  to  the  endemic  area  so  that  in  the  diag nosis of recurrent liver hydatid disease,  examination  with  roentgenogram  and  USG  with  an  epidemiologic  history  will  be  enough to evaluate the case as cystic hydatid  disease. Pa thologic examination is also very  helpful in surgical cases.   Dogan  et  al.  (15)  reviewed  1,055  patients  treated surgically for pulmonary hydatid dis - ease and according to their report, postopera - tive  complications  occurred  in  37  patients  (3.5%) and the mort ality rate was 1.7%. In  our study, postoperative complication was 4  (2%)  and  mortality  rate  was  0%.  As  a  conclu sion, conservative surgery plus medi - cal therapy is a good choice of treatment in  hydatidosis.   In contrast with the other studies, the preva - len ce  of  hydatidosis  has  not  decreased  in  south east part of Turkey and hydatidosis is  still  an  important public  health  problem  in  the  pediatric  and  adolescent  age  groups  espe cially  in  rural  areas  of  Turkey  (espe - cially eastern and central regions of Anato - l ia)  (16).  In  our  study,  we  found  lung  hydatido sis  prevalence  more  than  liver  hydati dosis in our region not only in children  but  also  in  adult  cases.  As  postoperative  com plications and mortality rate is low, we  recommend  surgery  combining  anti - scoli - cida l therapy in the treatment of hydatidosis.  A close follow - up and awareness of the pa - tients is also very important in the preven - tion of recurrences. Transthoracic approach  in  lung  hydatidosis,  external  drainage,  and Iranian J Parasitol: Vol.  5 , No. 3 , 20 10 , pp .   20 - 26     26   cystectomy in liver hydatidosis is safe  and  good choices in surgical treatment.   In conclusion, appropriate randomized con - trolled  studies  are  needed  to  establish  the  definite medical and surgical management of  hydatidosis.     Acknowledgements     This  work  has  not  been  supported  by  a ny   founda tion.  Th e  authors  declare  that  they  have no conflicts of interest.      References     1 .   Stamatakos  M,  Sargedi  C,  Stefanaki  C,  Safioleas C, Matthaiopoulou I, Safioleas  M.   Anthelminthic treat ment: An adjuvant  therapeutic strat egy against  Echinococcus   granulosus .  Parasito logy.  2009;  58(2):  115 - 120.   2 .   Seimenis  A.  Overview  of  the  epidemi - ologi cal situation on echinococ cosis in the   Mediterranean  re gion.  Acta  Tropica.  2003; 85(2): 191 - 195.   3 .   Berberoglu B, Capan N, Pelit A, Atık can  S, Oncul Canbakan S, Başer Y. A hydatid  cyst c ase with multiple or gan involvement.  Turkiye Klinik leri J Med Sci.  1996; 16:  226 - 229.   4 .   Balik AA, Celebi F, Basoglu M, Oren D,  Yildirgan  MI,  Atamanalp  SS.  Intraab - domi nal   extrahepatic echinococ co sis.  Surg  Today.  2001; 31(10):881 –  4.   5 .   Yildirgan MI, Basogl u M, Ataman alp SS.  Intrabiliary rupture in liver hy datid cysts:  re sults of 20 years’ hy datid cyst.  World J  Gastroenterology.  April  2006;  12(16):  2633 - 35.   6 .   Dopchiz MC, Elissondo MC, Rossin MA,  Denegri G. Hydatidosis cases in one of  Mar del Plata City hos pitals, Buenos Aires,  Argentina. Rev Soc Bras Med Trop.2007;  40(6): 635 - 9.   7 .   Da  Silva  AM.  Hydatid  cyst  of  the  liver/criteria for the selection of appro pri - ate treatment.  Acta Tropica. 2003; 85(1):  237 -  42.   8 .   King  CH.  Cestodes  (tapeworms).  In:  Man dell GL, Benn ett JE, Dolin R, edi tors.  Mandell, Douglas and Ben nett’s principles  and practice of infec tious diseases.  5th ed.  Philadel phia: USA:   Churchill Livingstone;  2000: p. 2956 — 64.   9 .   Tor M, Atasalihi A, Altuntas N  et al.  Re - view of cases with cystic hydatid lung  dis - ease in a terti ary referral hospital lo cated in  an endemic re gion: a 10 years experience.  Respiration.  2000; 67(5): 539 – 542.   10 .   Chautems  R,  Buhler  L,  Gold  B.  Long - term results after complete or in complete  sur gical resection of liver hydatid disease.   Swiss Med Wkly.  2003; 133:258 – 62.   11 .   Akyildiz HY, Akcan A, Karahan I et al.   Re cur rent liver hy datid disease: when does  it become sympto matic and how does one  di agnose  it?  C linical  Imaging.   2009;  33(1): 55 – 58.   12 .   Isitmangil T, Sebit S, Tunc H, Gorur R,  Er d ik O, Kunter E. Clinical experi ence of  surgical therapy in 207 patients with tho - racic  hydatidosis  over  a  12 - year - period.  Swiss Med Wkly.  2002; 132:548 - 52.   13 .   Dakak M, Genc O, Gurkok S, Go zubuyuk  A,  Balkanli  K.  Surgical  treat ment  for  pulmo nary hydatidosis , A review of 422  cases.  J  R  Coll  Surg  Edinb.  2002;  47(5):689 - 92.   14 .   Celiktas M, Koltas IS, Ozerdem D, Parsak  CK.  The  prevalence  of  human  cystic  echino coccosis in an endemic re gion of  Adana: a pilot radiologic - se rologic survey.  Turkiye Klinikleri J Med Sci .  2009; 29(4):  890 - 4.   15 .   Dogan R, Yuksel M, Cetin G. Surgi cal  treatment of hydatid cysts of the lung: Re - port  on  1,055  patients .  Tho rax.  1989;  44(3): 192 - 9.   16 .   Metintas S. The life course and epi demiol - ogy of  Echinococcus .  Turkiye Klinikleri J  Surg Med Sci.  2 006; 2(9):1 - 9.  